Structural basis for the inhibition of mammalian and insect alpha-amylases by plant protein inhibitors.
Alpha-amylases are ubiquitous proteins which play an important role in the carbohydrate metabolism of microorganisms, animals and plants. Living organisms use protein inhibitors as a major tool to regulate the glycolytic activity of alpha-amylases. Most of the inhibitors for which three-dimensional (3-D) structures are available are directed against mammalian and insect alpha-amylases, interacting with the active sites in a substrate-like manner. In this review, we discuss the detailed inhibitory mechanism of these enzymes in light of the recent determination of the 3-D structures of pig pancreatic, human pancreatic, and yellow mealworm alpha-amylases in complex with plant protein inhibitors. In most cases, the mechanism of inhibition occurs through the direct blockage of the active center at several subsites of the enzyme. Inhibitors exhibiting "dual" activity against mammalian and insect alpha-amylases establish contacts of the same type in alternative ways.